Cross-relaxation effects are demonstrated between the imino protons and other protons in yeast tRNA p^e and H2O. A detailed examination has been made of the observed relaxation rate of the proton resonance at 11.8 ppm from DSS as a function of the D 2 0 content in the solvent. This result, as well as the size and number of observed nuclear Overhauser effects, suggests that dipolar magnetization transfer between solvent H2O, amino, imino, and other tRNA protons may dominate the relaxation processes of the imino protons at low temperature. At higher temperatures the observed relaxation rate is dominated by chemical exchange.
INTRODUCTION

Nucleic Acids Research
We previously reported that we had observed no nuclear Overhauser effects (NOEs) between the imino and other protons in yeast tRNAP^e. However, in a more sensitive re-examination we have found definite NOEs between these protons. The NOEs are a manifestation of the cross-relaxation phenomena and can be directly used in conformational analysis and peak assignments. A specific NOE allowed us to identify the low field proton resonances of the GU4 wobble base pair.
MATERIALS AND METHODS
Yeast tRNAPhe wa8 purchased from Boehringer Mannheim and used without further purification (lot #1077326) or was purified as previously described. All data were obtained in the same way as described previously; a long (0.1 -0.3 sec) weak monochromatic preirradiation pulse of frequency (F2) was followed by a special observation pulse which flips the imino and/or aromatic and amino protons without flipping solvent protons. For rate measurements a delay T was programmed between preirradiation and observation pulses, and F2 was placed at the resonance in question. After Fourier transformation, the peaks were integrated and fit to an exponential recovery versus T with a first order recovery rate Ri ODSFo * NOE measurements, T was set to be a few milliseconds and the preirradiation pulse was 0.1 to 0.5 sees.
All tRNAP
A spectrum obtained with F 2 set on a resolved or partly resolved line was subtracted from one with F 2 set on a blank part of the spectrum. In the broad-band saturation transfer experiment, F2 was frequency-modulated between 6.2 and 9.0 ppm about 25 times in 0.5 sec.
RESULTS
A. Relaxation and effects of solvent deuteration. broad-band saturation and solvent saturation.
An examination was made of the effect of varying the isotopic composition of solvent on the observed relaxation rates for the imino proton at 11. region between 6.2 and 9.0 ppm. This region was directly saturated by about 50%; however, the presumably aromatic-rich region around 8 ppm. Figure 3 (c) , was saturated to a larger extent than the amino-rich region (-6.8 ppm). This is expected because amino protons could have relatively shorter relaxation times. There is about a 56% magnetic transfer of saturation to the region below 11.5 ppm. Thus, there is nearly complete transfer of saturation between these two regions.
The absence of saturation transfer to the 9.0 -11.0 ppm region (-15%) indicates that the direct broad-band saturation was confined to the region . Recovery rate Ri o jj S » f°r th e resonance at 11.8 ppm, versus reciprocal temperature for samples containing identical buffer components except for D 2 0 content which was 5% (triangles) and 60% (circles). applied (6.2 -9.0 ppm). In a separate run, we also verified that H2O was saturated by about 15%.
Another observation suggested the importance of magnetic processes in the low temperature relaxation: in tRNA (unpublished results) and other macromolecules , saturating the solvent water protons produces a large intensity decrease for carbon protons as well as for exchangeable protons.
B. Selective nuclear Overhauser effects.
When a proton is saturated by preirradiation, its saturation can be transferred to its nearest neighbor protons by magnetic dipole coupling; this is the NOE.
It Is strongly distance-dependent, being proportional to 
